###### Strengths and limitations of this study

-   Our systematic survey will be the first to evaluate current practice of published systematic reviews of observational studies of causal language use.

-   We will use robust methodology including a comprehensive sample of recent eligible reviews, explicit eligibility criteria, duplicate and independent eligibility screening and data abstraction, pilot testing of forms and, to ensure consistency and reproducibility, detailed instructions for making judgement regarding causal language use.

-   Several reviewers will participate in this review and will make subjective judgements at each step of the process. Judgements regarding whether the authors did or did not use causal or association language, and particularly whether their intent was or was not to make causal inferences, may be challenging. We will provide detailed instructions and conduct piloting and calibration exercises, to minimise disagreement and maximise accuracy.

Introduction {#s1}
============

In general, well-designed randomised controlled trials (RCTs) provide the best evidence for the causal relation between an exposure and outcome. In many instances, however, often because RCTs are not ethical or feasible, the best available evidence regarding causation comes from observational studies.

The true interest of investigators summarising the results of observational studies may be either in association or causation. For exposures that are not modifiable, such as age, sex and family history of disease, the issue is understanding prognostic power through the presence and magnitude of association.

For modifiable risk factors, however, the interest is typically in causation. For instance, because of the possibility of modifying diet, investigators may be interested in the relation between dietary factors and patient-important health outcomes. With respect to other volitional behaviours such as breast feeding, the interest is modifying behaviours with a view to improving patient or childhood outcomes. With respect to potentially toxic exposures such as smoking or radiation, investigators have in mind avoiding the exposure. Were associations non-causal, there would be no point in modifying exposures because the modification would have no impact on outcomes.

Despite investigators conscious and clear---or sometimes less conscious and clear---focus on establishing causation with a view to intervening to improve outcomes, many journals ignore the underlying study question and request that authors avoid causal language based on the study design. For example, *JAMA*, a prestigious high-impact journal, requests that authors restrict causal language to RCTs and all other study designs, including systematic reviews of RCTs, should be described in terms of association or correlation.[@R1]

On occasion, observational studies provide compelling evidence of causation that mandates change in behaviour. For instance, we have been sufficiently convinced, largely because of the magnitude of association, to intervene to reduce harm from smoking.[@R2] Similarly, observational studies have provided evidence of causation sufficiently compelling to mandate legislation requiring use of seat belts in motor vehicles[@R4] and helmets for those riding bicycles.[@R5] In other instances, for example, red meat consumption and cardiovascular and cancer risk, investigators claim causation on the basis of much lower certainty evidence, and nevertheless take strong public health stances based on their beliefs.[@R6]

In all these situations, failure to use language that reflects the purpose of the studies, and the inference investigators and consumers of research draw, can only confuse and obscure the discussion.[@R7] For instance, authors who follow journal requirement and restrict themselves to non-causal (association) language regarding red meat consumption and health outcomes and then recommend reducing red meat consumption to improve outcomes that are manifesting an internal contradiction.

When the issue is truly association, language should reflect that objective, when the objective is establishing or refuting causation, the language should reflect that issue. Guidance from the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) working group, widely used for assessing the certainty of evidence from both RCTs and observational studies, vividly clarifies the issue. Using the GRADE approach, when the issue is establishing association with a view to clarifying prognosis (ie, risk factors such as age, sex and disease stage) bodies of evidence from observational studies begin as high certainty evidence.[@R8] When the issue is causation, observational studies begin as low certainty evidence.[@R9]

For example, a systematic review provided evidence of a link between nocturia and mortality. The authors addressed the issue of association (the presumption being that disease states that cause nocturia, and not the nocturia itself, is responsible for the association, and interventions directed at nocturia will not influence mortality) rating the evidence as moderate certainty. As part of the same presentation, they addressed the issue of causation (nocturia itself is responsible for mortality and reducing nocturia could favourably impact on mortality) rating the evidence as very low certainty.[@R10] The same was true for the outcome of falls and fractures.[@R11]

The objectives of this study are to evaluate the use of causal language in systematic reviews that focus on observational studies of modifiable exposures and patient-important outcomes and to relate that language to the actual objectives of the investigation (only establishing association or making causal inferences). Because we hypothesise that systematic reviews are more likely to use language appropriately according to the study question whether they use the GRADE, we will compare the results according to the use and non-use of the GRADE.

Methods and analysis {#s2}
====================

We will conduct a systematic survey of published systematic reviews of observational studies and will use standard methodology for conducting such surveys. [Online supplementary appendix A](#SP1){ref-type="supplementary-material"} presents the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols checklist.[@R12] We will document and publish important amendments to the protocol with the results of this study.
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Eligibility criteria {#s2-1}
--------------------

We will include systematic reviews meeting all following criteria:

1.  Include only observational studies such as cohort, case--control, cross-sectional and case--cohort studies.

2.  Examine the association between one or more modifiable exposures and patient-important outcomes.

3.  Published in English during 2019.

Modifiable exposures are those that are amenable to change through conscious action. Common examples include health behaviours (eg, smoking, alcohol consumption, physical activity, diet), preventive health service uptake (eg, cancer screening, vaccination), biological status (eg, blood pressure, blood lipids, diabetes, symptoms, function), therapeutic clinical intervention (eg, behaviour change facilitation, drug therapy, surgical therapy) and environmental exposure (eg, herbicide).

Non-modifiable exposures are those that people cannot change or change is very difficult or unusual such as age, gender, ethnicity, family history of disease and genetic characteristics (eg, mutation or expression of gene).

Patient-important health outcomes include mortality (eg, all-cause mortality, disease-specific mortality), morbidity (eg, cardiovascular disease, cancer, hospitalisation), quality of life (eg, overall, disease-specific quality of life), function and symptoms (eg, dyspnoea, pain).

We will exclude reviews including evidence from both RCTs and observational studies because language use would be affected by the use of both study designs. In particular, when authors include RCTs, it is much more likely that they will use causal language, and this will be a result of the inclusion of RCTs in the review; even though a review planned to include RCTs, but there are no eligible RCTs and only observational studies are available, the review will be not eligible.

We will exclude systematic reviews including only cross-sectional studies. However, if a review includes other observational study designs as well as cross-sectional studies, the review will be eligible.

We will also exclude systematic reviews addressing diagnostic accuracy (performance) and ecological studies. Narrative reviews, umbrella reviews, network meta-analysis, commentaries, letters and protocols not presenting original data will not be eligible.

Literature search {#s2-2}
-----------------

We will search EMBASE, MEDLINE and Epistemonikos to identify potentially eligible systematic reviews. Since we are interested in current status of how authors use the causal language of their systematic review, we will include the most recent studies. Therefore, we will limit the search in 2019 and, if we find more eligible reviews than required, we will randomly select reviews from among those eligible (see the Selection of eligible reviews section). If we do not reach the final sample size (see the Sample size section), we will include reviews published in 2018, or if necessary 2017 or further. [Online supplementary appendix B](#SP1){ref-type="supplementary-material"} presents the search strategy.

Review process {#s2-3}
--------------

Teams of two reviewers will screen reviews for eligibility and extract data independently and in duplicate. Reviewers will resolve disagreement through discussion or, if necessary, through consultation with a third reviewer. To ensure the validity and consistency of the review process, we will conduct calibration exercises for each process until reviewers reach a high level of agreement. We will develop and pilot test standardised forms for eligibility screening and data extraction and provide reviewers with corresponding detailed written instructions.

When a review reports more than one eligible paired exposure and outcome of interest comparison, we will select the result reported first in the abstract assuming that reflects the authors' primary interest.

Selection of eligible reviews {#s2-4}
-----------------------------

In the title and abstract screening, reviewers will judge if the study may be a systematic review of observational studies evaluating the association between modifiable exposure and patient-important outcomes. If either reviewer thinks the study may meet eligibility criteria, we will obtain full texts. We will then judge eligibility of the full texts.

For all studies that meet eligibility on full-text screening, we will determine whether the authors do or do not rate the certainty of evidence using GRADE and will then treat use or non-use of GRADE as a stratification variable. We will determine the number of eligible articles in each stratum. If we identify more than 100 eligible studies published in 2019 in both strata, we will randomly select studies to meet our sample size requirement. If, in the GRADE stratum, we do not meet the sample size in 2019 studies (ie, we identify fewer than 100 studies), we will randomly select the number of non-GRADE reviews as GRADE reviews published in 2019 and will repeat the process searching for more eligible studies in 2018 and if necessary 2017 or further. This process will allow the same number of reviews with or without the GRADE for each publication year.

Data abstraction {#s2-5}
----------------

We will collect study characteristics from each eligible systematic review including country of corresponding author, journal, protocol registration, study design of included observational studies (cohort, case--control, cross-sectional, case--cohort), number of included observational studies, number of included participants, modifiable exposure, wording for exposure (eg, intervention, exposure), primary outcome investigated, point estimate and confidence or certainty interval, source of funding and conflict of interest.

We will review the discussion for statements that convey the authors' intent regarding causation and, on this basis, make a decision regarding authors' intent. We will then examine language use in each of the abstract, introduction, methods and results and judge whether the language in each section is consistent with the intent. For papers that use GRADE, we will assess whether the GRADE use is consistent with the intent. For consistency and transparency, we will develop detailed guidance regarding classification of language as well as classification of intent. We will pilot test a draft data abstraction form with 10 eligible studies (5 of non-GRADE use and 5 of GRADE use). The detailed explanations are as follows.

The intent of the authors {#s2-6}
-------------------------

We will evaluate the intent of the authors in the Discussion section. We will conclude that the authors' intent is to address causation if they reflect on the merits of use or non-use of an intervention to modify the exposure with the intent of modifying the outcome ([table 1](#T1){ref-type="table"}). Despite an actual intent to address causation, authors might avoid clear causal language due to journals' demands or their own habits. The Discussion section is most likely to include language that conveys causal assessment intent through recommending that modification of exposure be undertaken with a view to improving outcomes. This is why we will focus on the Discussion section to establish authors' intent. If there is no statement regarding the possible impact of modification of the exposure, we will conclude that the intent is inferences only regarding association.

###### 

Criteria for judging the authors' intent on causation

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Section                   Criteria                                                                                                                                                                                                       Response
  ------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------
  Discussion in main text   Did the authors reflect on the merits of use or non-use of an intervention to modify the exposure with the intent of modifying the outcome?\                                                                   Yes or no
                            (eg, recommendation regarding the merits of intervention or behaviour change in changing the outcome; comment on certainty regarding the merits of behaviour change or intervention in changing the outcome)   

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Causal language use {#s2-7}
-------------------

We will divide the language into the language of causation versus the language of association. Causal language is used to indicate situations in which the exposure directly influences the outcome. The language of association refers only to the link between exposure and outcome and does not imply causation. The language of association implies that the outcome may not change even if the exposure changes.

We will assess whether the authors use causal language in six sections: title, objective in the abstract, results in the abstract, conclusion in the abstract, study question in the introduction of main text and results in main text ([table 2](#T2){ref-type="table"}).

###### 

Criteria for judging causal language use

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Section                     Criteria                                                                                                                                    Response
  --------------------------- ------------------------------------------------------------------------------------------------------------------------------------------- -----------
  Title                       Did the authors use clearly causal language reflecting direct influence of exposure or intervention on outcome?\                            Yes or no
                              (eg, impact, effect, influence, determinant)                                                                                                

  Objective in abstract       Did the authors mention that the aim of the review is investigating causality?\                                                             Yes or no
                              (eg, direct influence of exposure on outcome)                                                                                               

  Results in abstract         Did the authors describe the direct influence of exposure or intervention on outcome?\                                                      Yes or no
                              (eg, result in, showed outcome increase, have little or no effect)                                                                          

  Conclusion in abstract      Did the authors conclude the direct influence of exposure or intervention on outcome?\                                                      Yes or no
                              (eg, effect, impact; recommendation of intervention or behaviour change; comment on certainty regarding behaviour change or intervention)   

  Introduction in main text   Did the authors mention that the aim of the review is investigating causality?\                                                             Yes or no
                              (eg, direct influence of exposure on outcome)                                                                                               

  Results in main text        Did the authors describe the direct influence of exposure or intervention on outcome?\                                                      Yes or no
                              (eg, result in, showed outcome increase, have little or no effect)                                                                          
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

GRADE use {#s2-8}
---------

For systematic reviews using GRADE to assess the certainty of the evidence, we will evaluate whether the authors start the certainty of evidence at high or low. If the authors have the intent to address causation and start the certainty starts at low (or rate down two levels for risk of bias if using ROBINS-I (Risk Of Bias in Non-randomized Studies - of Interventions)), we will judge their intent consistent with the GRADE guidance. If the authors' intent is addressing association and the certainty starts at high, we will judge their intent consistent with the GRADE use. In each case, if the opposite, we will judge their practice inconsistent with GRADE guidance.

Sample size {#s2-9}
-----------

Since we select reviews in stratum by the GRADE use, we calculate sample size using two independent samples' test for proportion comparison of the causal language use. We assume 50% of reviews use causal language in the non-GRADE stratum and 70% of reviews use causal language in the GRADE use stratum. With an α of 0.05 and β of 0.2, 100 reviews per each stratum arm will power our study at over 80%.[@R13]

Analysis {#s2-10}
--------

We will conduct a descriptive analysis of all variables. We will provide a summary of the study characteristics including the number of included observational studies, number of participants, type of exposure and outcomes.

We will calculate the proportion of systematic reviews with intent on causation and will calculate the proportion of systematic review using causal language in the study title, abstract, study question and results according to the authors' intent. We will compare them according to the use and non-use of GRADE with the χ^2^ tests.

We will conduct two multivariable logistic regression analyses to examine the association between prespecified study characteristics and, first, causal intent for all reviews included and, second, causal language use in each section of the article for reviews with causal intent.

We list and rank our prespecified study characteristics for the regression analyses by importance as follows: GRADE use (yes or no), journal (high-impact vs other journals), type of exposure (therapeutic clinical interventions vs other exposure), statistical significance of the main effects (statistically significant or not), study design of primary studies (cohort vs other design), number of participants included (continuous variable) and source of funding (partially or completely funded by private for-profit organisation vs others). If there are sufficient events (causal intent and causal language use), we will include them all. Otherwise, we will include as many as possible according to the 10 events-per-category rule which requires 10 events per category.

We hypothesise that reviews are more likely to use causal language if they use GRADE, publish in higher impact journals (*Journal of American Medical Association*, *New England Journal of Medicine*, *The Lancet*, *British Medical Journal*, *Annals of Internal Medicine and Public Library of Science Medicine*), evaluate therapeutic clinical interventions, report statistically significant results, focus on cohort studies, have larger sample size and receive funding from for profit organisation.

Patient and public involvement {#s2-11}
------------------------------

No patient involved.

Discussion {#s3}
==========

Main objectives of our study {#s3-1}
----------------------------

Our review will systematically evaluate the current status of causal language use in systematic reviews of observational studies. This review is important because the choice of language is a powerful means of conveying the authors' intentions whether their goal is limited to prediction/association versus their goal is to make causal inferences.

Implications {#s4}
============

This protocol describes the methodology and details of a planned systematic survey addressing the causal language use in published systematic reviews of observational studies. The findings of this study will inform the systematic review community regarding the current practice of causal language use, will highlight the limitations of current practice and will provide an opportunity for suggesting improved guidelines for appropriate selection of language for future reviews. Our results will draw the attention of primary researchers as well as systematic review authors, guideline developers and journal editors.

Ethics and dissemination {#s4-1}
------------------------

Ethics approval is not required because we will only use published reviews. We will disseminate the results of this review through the publication in a peer-reviewed journal.

Supplementary Material
======================
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